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ACUTE PERFORATIVE appendicitis may occur with or
without significant distention of the small bowel.
When present, the distention may be a manifesta-
tion of adynamic ileus (inhibition obstruction, para-
lytic ileus), with or without peritonitis, or it may
be present as the result of acute mechanical obstruc-
tion caused by the appendiceal lesion. Minimal in-
testinal distention rarely creates a problem in man-
agement, whereas major problems may be presented
by severe adynamic ileus or mechanical obstruction
secondary to acute perforative appendicitis. Clini-
cally it may be difficult to distinguish between these
two conditions; and they may co-exist, or one may
follow the other. Furthermore, severe adynamic
ileus may become converted into mechanical ob-
struction if the intestinal distention is allowed to
persist. Late in the course of acute perforative ap-
pendicitis, intestinal obstruction may dominate the
clinical features and obscure completely the under-
lying appendiceal disease. A surgeon should not
be lulled by a diagnosis of "ileus," for both this
condition and mechanical obstruction require early,
vigorous treatment.

In the five years 1952-56, emergency appendec-
tomy was done in 3,418 cases at the Los Angeles
County General Hospital. There were 31 deaths in
this series, a mortality rate of less than 1 per cent.
In eight of the fatal cases, a preoperative diagnosis
of small bowel intestinal obstruction had been made.
At operation the small bowel obstruction in all of
the eight patients proved to be secondary to com-
plications of acute perforative appendicitis. In five
patients, the mechanism of intestinal distention was
mechanical obstruction, and in three it was inhibi-
tion obstruction (adynamic ileus). Analysis of these
eight cases was made in an effort to determine why
the primary diagnosis was not made before opera-
tion, what effect this had in the death of the patient,
and how the management of these cases could have
been improved.

CASE REPORTS

CASE 1. A 69-year-old man was admitted to the
hospital on a medical service. He was in a state of
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* Upon preoperative diagnosis of acute small
bowel obstruction, without an obvious cause,
acute perforative appendicitis must be consid-
ered. Reevaluation of the history and careful re-
examination of the physical findings with that
diagnosis in mind should be carried out. If ap-
pendiceal disease is likely, maximum antibiotic
therapy must be begun immediately along with
the administration of fluids, electrolytes and
other corrective therapy. A mercury-weighted
small bowel tube should be inserted and every
effort made to advance it into the small bowel
before operation. Operative treatment should be
restricted to the least possible. A McBurney in-
cision is best unless wider operation is indicated.
If an abscess is present, drainage alone may be
the procedure of choice. Severely distended and
decompensated small bowel must be decom-
pressed, for if not relieved it can be the cause
of death in acute perforative appendicitis. De-
compression may be accomplished either by small
bowel intubation with continuous suction or by
enterotomy and aspiration. If not relieved, small
bowel distention will be the mechanism respon-
sible for death in a large percentage of patients
with acute perforative appendicitis.

mental confusion. The history obtained was of loose
stools for a week, vomiting for four days and ques-
tionable hematemesis.
The body temperature was 960F. The abdomen

was soft and moderately distended, with bilateral
lower abdominal tenderness and rebound tender-
ness. There were no masses palpable and peristalsis
was hypoactive. Leukocytes numbered 8,400 per cu.
mm. of blood, with 75 per cent polymorphonuclear
neutrophils. An x-ray film of the abdomen showed
severe small bowel distention with stepladder distri-
bution with some gas in the right colon (Figure 1).
A diagnosis of intestinal obstruction was made.

Fluids were given intravenously, without anti-
biotics, and nasogastric suction was provided. Op-
eration was done seven hours after admission. The
small bowel was dilated and dusky throughout. No
pulsation was felt in the base of the thickened
mesentery. Fibrinous exudate was present through-
out the lower abdomen with partial localization in
the right lower quadrant. The cecum was adherent
to the ileum one foot proximal to the ileocecal valve,
and a fecalith was present in the peritoneal cavity.
The patient was hypotensive during the operation
and because of the critical.state the collection of
exudate in the right lower quadrant was drained
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Figure 1 (Case 1)i.-Severe distention of small bowel Figure 2 (Case 3).--Postevacuation roentgenograph
with stepladder pattern; some gas in the right colon. with barium enema, showing a trace of barium through-

out the colon with reflux into the terminal ileum; se-
and nothing further was attempted. The patient
remained in shock despite intensive therapy and
died a few hours later. At autopsy, extensive and
diffuse peritonitis was noted.

CASE 2. A 69-year-old man entered the hospital
with a history of abdominal pain, vomiting and
watery diarrhea for three days. He was obese and
confused. The skin was cold and the body tempera-
ture was 1000F. The blood pressure was 110/90
mm. of mercury and the pulse rate was 140. There
was moderate tenderness in the right lower quadrant
and peristalsis was diminished. It was felt that the
symptoms were owing to either acute hemorrhagic
pancreatitis or strangulated small bowel obstruction.
The serum amylase content was within normal limits
and a plain film of the abdomen showed severely
distended small bowel. The patient was given intra-
venous fluids and nasogastric suction was applied.
Four hours after entry, he was operated upon. Gen-
eralized peritonitis secondary to an acute perforative
appendicitis was observed. The small bowel was
greatly dilated with fluid and gas, and the ileum
was bound into the right lower quadrant inflamma-
tory process. The appendix was removed and en-
terotomy with aspiration of the small bowel was
done. The patient did poorly despite all supportive
measures. He died 18 hours later with a terminal
temperature of 1060F. Autopsy showed generalized
peritonitis with areas of atelectasis.

CASE 3. The patient, a 59-year-old man with left
hemiplegia, hypertensive cardiovascular disease and

verely distended remaining small bowel.

a long history of alcoholism, became anorexic five
days before admittance. Three days before entry,
nausea, vomiting, cramping mid-abdominal pain
had developed. The temperature was 990F. There
was moderate abdominal distention and tenderness
over the lower abdomen. Leukocytes numbered
8,000 per cu. mm.-56 per cent polymorphonuclear
neutrophils. A lesion of the colon was suspected.
No abnormality was seen sigmoidoscopically. X-ray
studies with barium enema showed severe distention
of the small bowel with a haze in the right lower
quadrant (Figure 2). A diagnosis of small bowel
intestinal obstruction was made. A right paramedian
incision was made six hours after entry and an
appendiceal abscess and small bowel obstruction,
were observed. The obstruction was released and an
appendectomy done. The postoperative course was
poor. Hypotension, abdominal distention and hypo-
active peristalsis were complicating factors. On the
second postoperative day, the patient went into
shock. Treated with whole blood and supportive care,
he improved somewhat, but then again went into
shock and died on the fourth postoperative day.
There was no clinical evidence of acute pulmonary
or cardiovascular lesions, and the final diagnosis
was appendicitis, perforated appendix with periton-
itis, and small bowel obstruction with severe ileus.

CASE 4. A 22-year-old man entered the hospital
with complaint of abdominal pain, anorexia and
vomiting of two days' duration. The temperature
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was 99.60F. The abdomen was moderately distended
and there was moderate central tenderness and in-
creased peristalsis. Leukocytes numbered 15,250 per
cu. mm.-85 per cent polymorphonuclear neutro-
phils. X-ray studies, including barium enema,
showed severe small bowel distention with some gas
in the colon and a diffuse mass in the right lower
quadrant of the abdomen. At operation an appen-
diceal abscess with small bowel obstruction was
noted. Shock occurred after the operation and con-
tinued for the first three postoperative days. The
patient had abdominal distention and oliguria. On
the fourth day, the distention increased, cramping
pain developed and a mass was palpated in the
left upper quadrant of the abdomen. Roentgenogra-
phically the mass appeared to be small bowel, and
at operation a volvulus of the entire small bowel
with a short mesenteric attachment and gangrene of
two areas were noted. A ten-inch segment and a
six-inch segment of gangrenous bowel were resected
from the extremes of the small bowel. The oliguria
continued and icterus was noted the day after the
second operation. Nonprotein nitrogen content grad-
ually rose to over 300 mg. per 100 cc. of blood. The
condition of the patient deteriorated and on the
twenty-third postoperative day he died. At autopsy
perforation of one of the anastomotic seams and
abscess formation at the site were observed. Multiple
staphylococcal lung abscesses and acute nephrosis
also were present.
CASE 5. A 76-year-old man entered the hospital

with lower abdominal pain and vomiting of four
days' duration and diarrhea for two days.
The temperature was 99.4°F. The abdomen was

distended and tender with occasional high-pitched
peristaltic sounds. A plain film of the abdomen
showed severely distended small bowel and some
gas in the large bowel (Figure 3). Leukocytes num-
bered 5,900 per cu. mmL-68 per cent polymor-
phonuclear neutrophils. A diagnosis of intestinal
obstruction was made. At operation the appendix
was observed to be perforated and at the site was a
localized abscess trapping and obstructing the small
intestines with plastic adhesions. The appendix and
the abscess were removed and the obstruction re-
leased. Because of the severe distention of the small
bowel and intralumenal fluid, enterotomy was done
and the contents aspirated. Moderate distention con-
tinued. The patient pulled the tube from the small
bowel several times. By the fourth postoperative
day, the abdomen was severely distended despite
continuous suction. The patient improved slowly
and on the seventh postoperative day peristaltic
sounds were heard. Distention had abated somewhat.
A soft diet was permitted. Moderate distention con-
tinued. Oral alimentation was poor and the patient
was sometimes nauseated. Although he was given
supportive care he died suddenly on the eleventh
postoperative day, the cause of death was not ap-
parent. Autopsy was not done.

CASE 6. A man 72 years of age was admitted with
a history of abdominal pain and obstipation for six

Figure 3 (Case 5).-Severe distention of small bowel
with some large bowel gas pattern.

Figure 4 (Case 6).-Severe distention of small bowel
with stepladder pattern; a little gas in the rectal ampulla.
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days and fecal vomiting for one day. A plain film
of the abdomen showed severely dilated small bowel
with very little gas in the colon (Figure 4). A diag-
nosis of small bowel intestinal obstruction was
made. Nasogastric suction was applied and fluids
were given by vein. Six hours after entry, the patient
was operated upon and acute perforative appen-
dicitis, causing a right lower quadrant abscess and
generalized peritonitis, was observed. The small
bowel was trapped in the abscess, causing complete
intestinal obstruction. Appendectomy was done and
the obstruction was released. The postoperative
progress was slow but the patient continued to im-
prove and the suction was discontinued on the fifth
postoperative day. The nonprotein nitrogen content
had been 120 mg. per 100 cc. of blood and the serum
potassium 5.6 mEq. per 100 cc. at the time of ad-
mittance; by the sixth postoperative day the non-
protein nitrogen content was 45 mg. and the serum
potassium 4.7 mEq. per 100 cc. The patient died on
the seventh postoperative day. The clinical impres-
sion was bronchopneumonia, generalized peritonitis
with secondary ileus. Autopsy was not done.
CASE 7. The patient was a 73-year-old white

woman who entered the hospital with a history of
abdominal pain and vomiting for 24 hours. She
was extremely obese. Generalized abdominal tender-
ness and distention were noted. The temperature was
100°F. Leukocytes numbered 12,300 per cu. mm.-
88 per cent polymorphonuclear neutrophils. An
x-ray film of the abdomen showed a generalized haze
with several loops of distended small bowel (Figure
5). A diagnosis of small bowel intestinal obstruction
was made but for 24 hours the patient refused to
have an operation. She then consented and was op-
erated upon through an exploratory incision. An
adynamic ileus was noted and the small intestine
was severely distended. The appendix, which was
ruptured, was removed. The postoperative course
was poor. For two days the body temperature was
high. The chemical contents were within or near
normal range. The patient was extremely lethargic,
without obvious cause. She became stuporous on
the eighth postoperative day. Because of excessive
collection of bronchial secretions, tracheostomy was
done. The condition of the patient steadily deterio-
rated and she died on the thirteenth postoperative
day with sepsis and pulmonary complications. The
abdomen was soft and peristalsis was hypoactive.

CASE 8. An 83-year-old senile white woman en-
tered the hospital in a confused mental state with
generalized abdominal pain of one week's duration,
"black stools" and vomiting. She was under treat-
ment for "heart trouble," and had had gallbladder
trouble for years.
The temperature was moderately elevated, there

was distention and generalized tenderness of the
abdomen. Occasional high-pitched peristaltic sounds
were heard. An x-ray film showed severely distended
small bowel (Figure 6). A diagnosis of small bowel
intestinal obstruction was made. The patient was
operated upon through a lower midline incision be-

Figure 5 (Case 7) .-Generalized haze over abdomen
with several loops of distended small bowel; small amount
of gas in colon.

Figure 6 (Case 8).-Severe distention of small bowel
without definite colon gas.
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cause a femoral hernia was thought to be present.
The femoral area was intact, however. A pericecal
abscess which had not been palpated in the preoper-
ative examination, extended down into the pelvis to
the right of the rectum. The abscess was drained
through the right flank. By the fourth postoperative
day the patient was eating, was ambulatory and was
passing gas rectally. The abdomen was soft and
moderately distended. Persistent high-pitched peri-
staltic sounds were heard. A low grade fever then
developed. The patient required digitalization be-
cause of heart failure. Bilateral surgical parotitis de-
veloped. By the eighteenth postoperative day, there
was persistent diarrhea with a soft cul de sac mass.
Abdominal distention was slight. Deterioration con-
tinued. A right inguinal abscess was drained, with
little effect on the condition of the patient, and she
died on the thirty-eighth postoperative day of an
acute febrile illness complicated by senility, cardiac
failure and parotitis.

DISCUSSION

These cases emphasize that when a diagnosis of
intestinal obstruction is made in the case of an
elderly patient, acute perforative appendicitis should
be considered as a possible cause of the obstruction,
particularly if previous surgical operation, hernia
or other more common causes are lacking. The his-
tory should be carefully reevaluated with that diag-
nosis in mind. Furthermore, if there is likelihood
that appendicitis is present, maximum antibiotic
therapy should be given preoperatively.

Noble6 stated that death in acute peritonitis re-
sults from the obstructing tangle of bowel and not
from the infection. In the pre-antibiotic era, over-
whelming acute peritonitis was the most common
cause of death.1"3'7'8 It will be noticed that in two
of the eight cases (Cases 1 and 2) reported herein,
death resulted from overwhelming peritonitis. Both
patients died on the first postoperative day and were
little helped by antibiotic therapy and surgical drain-
age. In the remaining six patients, peritoneal infec-
tions were less prominent. Although the exact cause
of death was not established in each case, the major
role played by the dysfunctioning obstructing tangle
of intestine referred to by Noble6 was clearly dem-
onstrated. The pathological development involved in
these cases was small bowel distention, leading to
severe loss of fluid and electrolyte loss.

Often the significance of dilatation of small bowel
will not be adequately recognized. In advanced
peritonitis the bowel becomes decompensated. A
superimposed mechanical obstruction is not ushered
in with the usual cramps, tinkles and peristaltic
rushes. The onset is silent and insidious and, con-
sequently, a diagnosis of adynamic ileus rather than
mechanical obstruction may be made. Dilated and
decompensated, the small bowel invites fluids and

electrolytes to pour quietly into its lumen. A sharp
drop in urinary output occurs concomitant with the
loss into the third compartment. Compartmental
fluid shift was conspicuous in this series and it was
the chief contributing factor in the deaths of at least
four patients (Cases 3, 4, 5 and 6). In Case 4,
shock following the first operation, presumably,
brought about the lower nephron nephrosis that
caused the patient to die of uremia on the twenty-
third day. In Case 3, hypotension and shock devel-
oped on the second postoperative day, and again
on the fourth postoperative day. Although the post-
operative state was complicated by cardiovascular
disease, the main factor leading to death was hypo-
volemia secondary to the peritonitis and intestinal
obstruction. In Case 6 a severe illness was present
and a mechanical obstruction was relieved at opera-
tion. This was followed by severe adynamic ileus
that persisted throughout the postoperative period
until death on the seventh day. The patient in Case
5 died on the eleventh postoperative day. Through-
out the entire period after operation he had moder-
ate to severe abdominal distention. In this patient,
as in the others mentioned, the third compartment
fluid loss into the dysfunctioning small bowel waE
considered the main cause of death.
Not only is it necessary to replace the lost fluid

and electrolytes, but the underlying cause of the
loss must be dealt with. When the small bowel dis-
tention persists, a vicious cycle is established. Efforts
toward decompression of the small bowel should be
instituted early.2'4'5 To do this, a mercury-weighted
gastrointestinal tube is inserted. Positioning of the
tube at the pylorus is facilitated by fluoroscopic
visualization. If peristalsis is active, advancement
of this tube into the distended small bowel may
occur while preoperative fluid correction is being
carried out. If peristalsis is sluggish or absent, no
advancement of the tube can be expected. During
the operative procedure, however, it is frequently
possible to advance it manually into the distal small
bowel. But if that is not possible, enterotomy with
aspiration of the contents of the small bowel will be
required if the degree of intestinal distention is
extreme. In less severe cases, release of the stricture
may be all that is required. Relief of the distention
of the small bowel is essential whether it be accom-
plished by nasogastrointestinal intubation with as-
piration, by enterotomy with aspiration, or by free-
ing the obstructing stricture so that the small bowel
contents can pass into the colon. Gastrointestinal
suction both before and after operation may help
greatly toward relieving the intestinal distention and
resultant intestinal dysfunction. In Case 4 the second
surgical procedure might have been averted had the
small bowel been intubated and the distention re-
lieved. In Case 3, decompression of the small bowel
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would have lessened the fluid and electrolyte im-
balance and the necessary replacement could have
been more accurate. In Case 6, in which distention
continued throughout the entire postoperative
course, effective suction might have been life-saving.
In Case 5, also, there was unrelenting distention,
death occurring on the eleventh postoperative day.

Since even under optimal conditions effective
nasogastrointestinal suction is difficult to obtain, it
would seem mandatory to place the tube before
operation if a diagnosis of intestinal obstruction is
made. With generalized peritonitis, peristalsis lack-
ing and the abdomen distended, it is almost im-
possible to intubate the small bowel effectively.
The operative procedure must be dictated by con-

ditions. A McBurney incision is generally best for
an appendectomy or for an appendiceal abscess in
which drainage only is indicated and the drainage
is expected to relieve the intestinal obstruction.
Medial extension of this incision may afford ade-

quate exposure of the area and access to the small
bowel, should it be necessary.

1930 Wilshire Boulevard, Los Angeles 57.
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For Your Patients-

A Personal Message to YOU:
As your personal physician I consider it both a privilege and a matter of duty to be

available in case of an emergency. But, being only human you can understand that
there are times when I may not be on call. I might be at a medical meeting outside the
city, on a bit of a vacation-or even ill.

Consequently, I thought it would be a good precaution if-on this gummed paper
which you can paste in your telephone book or in your medicine cabinet-I listed num-
bers where I can be reached at all times. Also, the number of a capable associate as an
added service. Here they are:

OFFICE HOME MY DOCTOR

OFFICE HOME ASSOCIATE

Sincerely,

_____________________M.D.

MESSAGE NO. 1. Attractive, postcard-size leaflets printed on gummed paper, you to fill in telephone
numbers and your signature. Available in any quantity, at no charge, as another service to CMA
members. Please order by Message Number from CMA, PR Department, 450 Sutter, San Francisco.
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